T HE SUBCLAVIAN steal syndrome is commonly believed to be a cause of vertebrobasilar ischemia.14 However, many patients with subclavian artery stenosis or occlusion and reversed vertebral flow are asymptomatic" &7 while others present a clinical spectrum so variable', 5, 8 that it is difficult to determine which symptoms, if any, are characteristic of the pure syndrome. The frequent coexistence of atherosclerotic lesions of the other extracranial and intracranial vessels9 in symptomatic patients only increases this difficulty.5"10 Precise elucidation of the mechanisms responsible for the neurologic symptoms is important since the subclavian steal syndrome is the prototype and the best established of the several vascular steal syndromes." General conclusions derived from the subelavian steal syndrome may be applicable to the understanding and treatment of these other syndromes.
In this study the hypothesis is proposed that vertebrobasilar insufficiency in the subelavian steal syndrome represents a failure of compensatory mechanisms to maintain normal flow in the posterior intracranial circulation. Anatomically these compensatory mechanisms are mediated through the contralateral subelavian and vertebral arteries, the carotid and innominate arteries, the circle of Willis and its branches, and secondary extracranial collateral pathways.12 Each of these will be examined in this paper.
The results of our study indicate that interruption of the components of the circle of Willis between the carotid and basilar arteries is a significant factor in causing vertebrobasilar insufficiency in the subclavian steal syndrome. The extent of collateral development was comparable in the two groups of patients.
Methods

Intracranial Circulation
Complete radiologic demonstrations of the anterior, middle, and posterior cerebral arteries and the basilar and cerebellar arteries were obtained in only 20 of the 42 patients, although a greater number of individual arteries were available for analysis (table 6) . Lesions of these vessels were few and were not responsible for the differences in the symptoms of the two groups.
In 41 of the 42 patients it was possible to determine whether one or both posterior cerebral arteries filled predominantly from the internal carotid or basilar artery ( carotid artery rather than from the basilar artery. In five of these 11 patients, one posterior cerebral artery showed a typical embryonic form characterized by a straight posterior course from the internal carotid without significant change in caliber to the point of major branching ( fig. 1 ). In the remaining six patients one or both posterior communicating arteries were at least as large as the posterior cerebral arteries distal to their junction. However, the presence of an angulated junction indicated that the posterior cerebral artery was probably not of purely embryonic type (fig. 2) .
These findings contrasted strongly with those in the 27 patients without vertebrobasilar symptoms, in only nine of whom were one or both posterior cerebral arteries filled from the carotid arteries. There was only one embryonic posterior cerebral artery in this group, and in only three other patients was the caliber of the posterior communicating artery equal to that of the posterior cerebral artery. These differences were statistically highly significant (P < 0.002).
Continuity between the internal carotid and basilar arteries in the circle of Willis is normally maintained through the posterior communicating arteries and the divisional segment of the posterior cerebral arteries, that is, the part between the basilar and posterior communicating arteries. The posterior cerebral artery is most commonly filled predominantly from the basilar artery. In the embryonic type of posterior cerebral artery, filling is predominantly from the carotid artery and the divisional segment is hypoplastic or atretic, producing functional or actual interruption of the circle of Willis.17 These findings were, therefore, interpreted to mean that some degree of discontinuity of the circle of Willis between the carotid and vertebrobasilar systems was significantly more frequent in patients with vertebrobasilar symptoms. 
